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® Storage bottle for contact lens cleaning solution. 
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ST^GE BOTTLE FOR CONTACT LENS CLEAr^SOLUTION 



Background of the Invention • » 

This invention relates generally to dispensing bottles, and more particularly to a bottle for storing and 

5 * S rZ7^:T:! utrTthe contact lenses, is to periodica,, remove the -~ ™ 
them For this purpose, a sterile solution is used. In order to avoid contamination of the solution by bactena 
pTeseXal e I Tsed in it. The problem with the preservative is the fact that, since me lenses^are no dry 
when inserted in the eye. the cleaning solution remains on them and the preservative « rt can imtate the 

70 ^ One answer to the problem has been to eliminate the preservative from the lens cleaning solution. In 
order to avoid contamination of the solution w*h the passage of time, which wou.d ,#mmm .occur ,n *e 
absence of a preservative, the solution has been packaged in small, smgle-use bottles. But ft. approach 
has not been entirely convenient or economical. The present invention .s addressed to he need or a 

ve^reconomii. packaging of contact lens so.utions which enab ^^^Ze 
facilitates dispensing in droplets, and avoids contamination of the solution w.th the passage of time. 

T ob S of the invention is to provide a ..quid storage and dispensing device which can d^ense 
droplets o a slow stream of liquid having the viscosity of water, and which will not permrt a,r contact wrth 
the undispensed portion of the liquid or trap dispensed liquid that would be exposed to bacateria in he ain 
A furL object of the invention is to provide a device which is self-closing once the l.qu,d has been 
dispensed. 
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Description of the Related Art 
25 The dosest prior art of which I am aware is in the form of United States patents as follow; 

Patent No. Inventor Issue Date 

1,911,616 Gruber May 30, 1933 

1,967,156 Paparello Jan. 8, L^l _ 

. 2,025,810 Dinnes . Dec. 31, 1935 

2,128,035 Boetel Aug. 23, 1938 

2 556,571 Bobbs et al. June 12, 1951 

3s o '628' 004 Schlicksupp Feb. 10, 1953 

Ilil.lU Croyle May 23 1967 

3,602,407 Grothoff Aug. 31, 1971 

4,061,254 Nilson Dec. 6, 1977 

4 \ 111 971 Nilson Sep. 12, 1978 . 

40 L'lLl'u7U Nilson Feb. 27, 1979 

4 HI 475 Nilson Feb. 27 1979 

4'253'588 Lester et al. Mar. 3, 1981 

4 \ 474! 314 Roggenburg Oct. 2, 1984 

45 The Dinnes patent discloses a closure for collapsible tubes and which has a resilient centrally apertured 
plate sprung so that it is substantially concave in its normally closed configuration, covering an opening to 
the contents of the tube. Pressure applied to the collapsible tube causes the plate to spring outwardly to a 
- convex shape, thereby allowing the fluid contents to be discharged. Bobbs et a. discloses a similar dev,ce 
with the additional feature of means to permit the valve to dispense a measured quantity of fluid. S.mrfar 

50 diaphragm means opened by pressure from the interior of the bottle or container are d.sclosed in patents 
issued to Schlicksup. Nilson. Lester, and Boetel. Boetel further suggests a valve comprised of a tapenng 
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nozz e normall^naaged upon and substantially enclosing an j^rtured tapering closure member The 
nozzle is forrneHon a resilient plate. Therefore, the Boetel (Insure contemplates that the nozzle be 
engaged and disengaged from the closure member by the diaphragm action of the resilient plate The 
Nilson devices are similar in this respect. . ' 

None of the mentioned patents appear to disclose or suggest means suitable to store and dispense 
fluids, such as contact lens cleaning solution in a readily and precisely controlled manner and exclude air 
from contact with the store solution. 

Summary of the Invention 

» 

Described briefly, according to a typical embodiment of the present invention, a plastic bottle is 
provided with a uniquely shaped neck and top having a central, cone-shaped portion which serves as a core 
or a valve assembly which includes an elastomeric seal, which overlies the cone. Apertures in the bottle 
top around the cone and under the seal enable dispensing contents from the bottle through a small central 
aperture in the seal where it overlies the cone. In the absence of internal pressure in the bottle the seal 
recently retracts against the cone and closes the bottle. An overcap is provided as a snap-on to the bottle 
with seal control and closure maintenance provisions to avoid accidental dispensing of bottle contents due 
to unintentional squeezing of the bottle when the overcap is in closed position. 

Brief Description of the Drawings 

inventiorf' 1 18 & 6leVati ° n ^ ° f * ^ accordi ^ to a W" 1 embodiment of the present 

FIG. 2 is a side elevational view of the bottle portion thereof. 
FIG. 3 is a dispensing end view of the bottle portion thereof. 

FIG ; 4 is a fragmentary longitudinal section through the bottle assembly of FIG. 1 , the section beino 
taken on the plane containing the axis of the bottle assembly. f 9 

FIG. 5 is a fragmentary longitudinal section like FIG. 4 but showing the cap open and the bottle beino 
squeezed with the valve seal thereby moved to position for dispensing contents. 

Description of the Preferred Embodiment 

For the purposes of promoting an understanding of the principles of the invention, reference will not be 
made to the embodiment illustrated in the drawings and specific language will be used to describe the 
same. ttw,l nevertheless be understood that no limitation of the scope of the invention is thereby intended 
such alterations and further modifications in the illustrated device, and such further applications of the 
principles of the invention as illustrated therein being contemplated as would normally occur to one skilled 
in the art to which the invention relates. 

Referring now to the drawings in detail, and particularly FIGS. 1 and 4, a squeeze bottle 11 is formed 
with a dispensing end portion 12 and filling end portion 13. the latter normally being open until the bottle is 
Med with a i 09% normal saline solution, and then hermetically sealed along the end margin 14 as shown in 
hS. !T :T Steri ' i2ed by 9amma radiation - An ove . rcap assembl V is secur ed to the end of the 

fhJ t T m T L & 17 md 3 C3P retaini " 9 ring 16 - * *™ in RGS 2 and 3 - «» dispensing end of 
the bottle is formed with a stem 18 centered on axis 19 and having a conical end 21. Four apertures 22 are 
spaced in a circle around the stem 18. - 

n^lT"l 9 T ,0 Fl ?" 4 ' ' l Ca " be See " that the b0ttle is molded with a relatively . thin wall up to the 

and if h£ 15 TTf ^ Bnd * ePSm 31 flan9e 24 - Singly, the flanged portion 26 

2 1, nrn «r?T I th ' Ck - A S6al reC6iVer 9r °° Ve 28 iS formed in the end ' and a «« "upport surface 
29 is provided radially inboard of the groove 28. 

rTnT nature. An example is a product marketed as Kraton No. 2705. White, by Shell Chemical . 

sZ^LTr ? P T ed ^ F °° d ^ ° rU9 Administrtion - ^ "orma. configuration of the seal is as 
shown in FIG. 4 where ,t has a conical portion 32, a locating rib portion 33. a mounting ring portion 34 and 
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an innate co ^oriion 3, The conic, >^^^M^™^ ISLE 
does the- conical p«n 21 of the stem 1ft Accordmgly the ^ ^ ^ 

circumferential gripping engagement of the inner wall 32a o f these* w.«u its centre, 

and which norma.lv seals the bottle closed, a,r tight ^The s a. ^J^f^ ,^ ^ hin ge 
The overcap includes the mounting ring 16 "^ 7 J^^SZtd securing- the skirt of the 
38. The cap retaining ring includes the ™^*^™^^^ M esle sea. retainer f.ange 
cap under the circumferential flange 24 of the bottle end ■^JKJLpcrt face 29 of the bottle end. 
4 7which sandwiches the sea- mounting nng ^^^ d has a cap latching ridge 

retaining ring to latch the cap closed as in FIG. Q end of sea! when 

A spherica. protuberance 53 at the ,ns.d . center o to cap abuts tte ^ ^ ^ ^ 

5 the cap is closed, and closes the hole 37 ,n the end I o f tto seal _ Tn ^ 5 J the top sur[ace 

• cap, centered on the axis, as is the center of the ^ be ^ e f. h ^^^ Ljuberance 63. both 
Z of the intermediate portion of the *> a \™° c ™ b '^ some pressure 

acting on and confining the seal, keep ,t closed ^^jj^w ZoonLer. Consequently, no 
applied to the squeeze bottle which would 53 P revents ,oss of 

. fluid can get out and no air can get m. The do .sure ^of the hole 37 access of air 

any fluid which might be trapped in the space 56 at the end of ^™VT\ . , 
toUac^ 

25 this illustration for convenience. The app«caton « Aspen mg pj« manua) g ^ 

exaggerated sense by the deformed portion lid of the waH as coura y 
this is done, pressure inside the container cause s the s ^* *£gh apertures 22 and the 

portion 21. as shown in FIG. 5. whereupon the hquri can be d.s pens ^ sea , „ 

the cone 21 . thus closing the valve. rnntnnt c the memorv of the bottle material may tend 

Although the bottle wail is collapsible to *^X^^<*Z*** « ^ored, it will 
to restore the bottle to its ongmal configuration^ ^^J^fJcS any tendency of the valve to 
40 facilitate return of the seal onto the core to ^^J^™^^^ Accordingly, there would by 
continue to leak even through squeezing force on the J^^*?"™^ externally applied squeezing 
no oozing or otherwise further dispensing of liquid «d restoring 
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.020 inches. Th^riaterial of the bottle is a very low density ^vethylene (VLDPE) by Union Carbide 
Corporation in a^Be opaque color, as approved by the Food a^Bug Administration. The material of the 
overcap is a higpfflensity polyethylene (HDPE) as marketed by PRiIJips Petroleum Co. as their TR 880 co- 
polymer. 

While the invention has been illustrated and described in detail in the drawings and foregoing 
description, the same is to be considered as illustrative and not restrictive in character, it being understood 
that only th§ preferred embodiment has been shown and described and that all changes and modifications 
that come within the spirit of the invention are desired to be protected. 

CJaims 



t 1. A self-closing bottle assembly for the controlled dispensing of fluid, comprising; 
a collapsible bottle for receiving and containing fluid within, having a body and a neck at one end of said 
body, said neck having first discharge outlet means, whereby said fluid is dispensed hydraulically from the 
interior of said bottle through said first discharge outlet means upon the application of an external collapsing 
force to the. exterior of said bottle; w 
self-closing valve means on said neck, said valve means comprising; 

valve stem means including a tapering projection on said body adjacent said first discharge outlet means 
20 and projecting outwardly from said body; 

a resilient nozzle member on said neck normally closing said first discharge outlet means and so located to 
substantially enclose said valve stem means, said nozzle member having a resilient base region, said base 
region having an outer marginal portion and formed at its interior onto a hollow central portion projecting 
outwardly from said body and converging as it projects outwardly to an end of the nozzle member, said 
central portion having said second discharge outlet means at said end, said central portion being so 
designed and situated to seat in immediate contact with and elastically grip said tapering projection when in 
a closed position to produce an air-tight seal, and to balloon outwardly from said tapering projection when 
enough fluid pressure is applied to the interior surface of said hollow central portion of said nozzle member, 
and then to resiliently return to said closed position when the fluid pressure is relieved; and 
means for securely engaging said resilient nozzle member with said neck at the outer marginal portion of 
said base region of said nozzle member to provide an air-tight seal. 

2. The self-closing bottle assembly of claim 1, wherein said means for securely engaging said resilient 
nozzle member with said neck comprises: 

a retaining ring mounted on said neck of said bottle, having a flange directed radially inward from the inner 
circumferential surface of said retaining ring, said flange being so situated and designed to abuttingly 
contact said outer marginal portion of said base region of said nozzle member and to secure the base 
region in pressed engagement with said neck. 

3. The self-closing bottle assembly of claim 2 wherein; 

the end of said hollow central portion of said nozzle member is slightly beyond the end of said tapering 
40 projection, and 

said bottle assembly further comprises a locking cap secured to said retaining ring, said cap being so 
designed and situated to abuttingly engage and resiliently compress said end of the hollow central portion 
and to cover said second discharge outlet means when said cap is in a closed position to form an air-tight 
seal, with means to lock said cap in the closed position. 
45 4. The self-closing bottle assembly of claim 3. wherein said hollow central portion is a hollow frustum: 
said retaining ring includes a radially outwardly projecting ridge in an upper perimetrical portion of said ring- 
and - 

said locking cap comprises; 

a cover portion having a protuberance projecting inwardly toward said bottle when said cap is in the closed 
position, and arranged to abutting engage and resiliently compress said upper marginal portion of said 
hollow central portion when said cap is in the closed position to substantially close and seal said second di- 
scharge outlet means, 

said cover portion further having a cylindrical flange projecting inwardly toward said bottle when said cap is 
in the closed position, and arrange to abuttingly engage said base region of said nozzle member near the 
base of said hollow frustum to elastically pull said hollow frustum against said tapering projection on said 
valve stem means when the cap is in the closed position, 

said cover portion further having a notch opposing said ridge in said retaining ring when the cap is in the 
closed position and receiving said ridge, when the cap is in the closed position. 
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hinge means diam^lly opposite said notch, hingedly connected retaining ring and said cover 

saThinge means being so designed to coact with said notch wher to . ' 

said cover oortion against said retaining ring, when the cap is in the closed position, 
. sa d hie means further being designed to coact with the notch when receiving^ ndge. and with said 
SlSS^tS engaged upper margina. portion of said hollow frustum of said nozzle member. 

SuSrSLge to firm.y engage said base region of the nozzie member near the base of the frustum. 
70 when the cap is in the closed position. A • 

^ ThP self-closina bottle assembly of claim 1 wherein; 
an out^enTof sald^w centra, portion of said nozzle member extends siightiy beyond said tapering 

sa^offle^sembly further comprises an overcap assembly, secured to said neck, so designed and 
,s seated to SSS engage d resiliently compress said end of the hollow central portion and thereby 
1Z^*^b*m£ outlet means, when in a closed position to form an air-tight seal, w,th means to 
foe satd overcap s embly in said closed posffion, and with further means to disengage said overcap 
assembly from said hollow frustum and to expose said second discharge outlet means, when the overcap 

assembly is in an open position. « „ r . „. 

6 The self-closing bottle assembly of claim 5. wherein said overcap assembly comprises, 
a regaining ^ mounted on sad neck of said bottle, and having a radially outwardly projecting ndge in an 
upper perimetric^ portion of said ring; 

a Sub^alTprajecting inwardly toward said bottle when said cap is in a closed portion, and arranged Ito 
abuttSy engage and resiliently compress said end of said hollow centra, portion when sad cap .s ,n the 
closed position to substantially close and seal said second discharge outlet means, 
a cvlinSS flange projecting inwardly toward said bottle when said cap is .n a closed position, and 
mSS!mSS£ engage said base region of said nozzle member near the tapenng , projection to 
TsticaJy puf si 'hollowfrustum over said tapenng projection on said valve stem means when the cap is 

30 ?SJCS!?S ndge in said retaining ring when the cap is in the closed position and receiving said 

ridge when the cap is in the closed position; and 

hinge means diametrically opposite said notch. 

hinqedly connecting said retaining ring and said cap . wherein: 
35 slid hinge means Lets with said notch when receiving said ridge to rightly restrain said cap agamst said 

rptainina rina when the cap is in the closed position, 

S Sge mats coacts with the notch when receiving the ridge, and with said protuberance to rmly 
engage id end of said hollow centra, portion of said nozzle member, when the cap ,s in the closed 

<o STnge n means coacts with the notch when receiving the ridge, to hold said cap with said ^fer^tial 
flange firmly engaging said base region of the nozzle member near the tapenng projection when the cap is 

in the closed position. w . 

7 The self-closing bottle assembly of claim 1, wherein: ' 

said collapsible bottle is formed of a resilient material having a memory such that said bottle is partially 
45 restored toward its original configuration when the external collapsing force is removed: and 

the resilience of said nozzle member is sufficient to return said nozzle member to a «ta.<<M 

and circumferential gripping said tapering projection and formmg an air-tight seal o 

assembly closed upon removal of said collapsing force and independently of any configuration restoring 

effect of the bottle material memory, 
so 8. The self-closing bottle assembly of claim 1 , wherein: 

said second discharge outlet means is of sufficiently small diameter to provide a metered discharge of fluid 

through said outlet means. 

9. The self-closing bottle assembly of claim 8, wherein: . rnp 

said second discharge outlet means is of sufficiently small diameter to provide a single droplet discharge 
55 when a minimal externa, collapsing force is applied to said collapsible bottle while a lowing a continuous 
sfream dTscharge of fluid through said outlet means when a sufficiently large external co.laps.ng force » 
applied to said collapsible bottle. 

6 Best Available Copy 



10. The self-cl^Kj bottle assembly of claim 3 wherein: 

said locking cap comprises a flat outer surface on which f^^lance and bear the weight of said 

bottle when resting on a substantially flat surface, when said cap is in the closed position. 

11. The self-closing bottle assembly of claim 5 wherein: 

5 said overcap assembly further has a flat outer surface on which to balance and bear the weight of said 
* bottl^ when resting on a substantially flat surface, when said overcap assembly is in the closed position. 

12. The self-closing bottle assembly of claim 4, wherein said hinge means comprises: 
a living hinge integral with said cover portion and said retaining ring; 

said living hinge having a natural resistance to hinged rotation when in said cap is in the closed position; 
70 said living hinge having a natural resistance to hinged rotation when said cap is in the open position; and 
said living hinge smoothly hingedly rotates between said closed and open positions. 

13; The self-closing bottle assembly of claim 6, 
wherein said hinge means comprises: 

a living hinge integral with said cover portion and said retaining ring; 
75 said living hinge having a natural resistance to hinged rotation when in said cap is in the closed position; 
said living hinge having a natural resistance to' hinged rotation when said cap is in the open position; and 
said living hinge smoothly hingedly rotates between said closed and open positions. 

14. The self-closing bottle assembly of claim 2, wherein said means for securely engaging said resilient 
nozzle member with said neck further comprises means for providing an air-tight interlocking seal between 

20 the nozzle member and the neck. 

15. The self-closing bottle assembly of claim 14, wherein said means for providing an air-tight 
interlocking seal comprises: 

a support face on said bottle and projecting radially inward from the uppermost portion of the neck, said 
first discharge outlet means and said tapering projection being inboard from said support face, and, 
25 said support face providing a sealing surface situated to form a continuous perimeter surrounding the first 
discharge outlet means and the tapering projection, and 

said support face further including a continuous seal groove adjacently parallel and outboard of said sealing 
surface: 

a circumferential locating rib formed in said outer marginal portion of said base region of said nozzle 
30 member, said rib being directed downward toward said body and in opposing juxtaposition with said seal 
groove; and ■ . 

said outer marginal portion of the base region being in overlapping contact with the support face, and the 
locating rib being receivingly engaged within the seal groove, to provide a tight seal when said flange 
directed radially inward from said retaining ring is in abutting engagement with the outer marginal portion of 
35 the base region. . 

16. The self-closing bottle assembly of claim 1 wherein said resilient nozzle member is composed of an 
elastomeric material having a memory for a normal- free shape. 

17. The self-closing bottle of claim 16 wherein said elastomeric material is Kraton No. 2705. 

18. The self-closing bottle assembly of claim 1, wherein said collapsible bottle is filled with a saline 
40 solution. 

19. The self-closing bottle assembly of claim 18, wherein the material of said resilient nozzle member 
has resilience equivalent to that of an elastomeric material marketed as Kraton 2705, and said second di- 
scharge outlet means is an outlet aperture having an area substantially equal to that of a circle of .062 inch 
diameter. 

45 20. The self-closing bottle assembly of claim 1, wherein said first discharge outlet means comprises a 
plurality of apertures. 

21. The self-closing bottle assembly of claim 14, wherein said first discharge means comprises a 
plurality of apertures, each of said apertures located within said means for providing an air-tight interlocking 
seal. 

50 22. A system for the metered discharge of fluid from a container, comprising: 
a collapsible squeeze bottle; arid 

a self-closing resilient valve means for ballooning to an open position when internal pressure is applied, and 
for resiliently and elastically returning to a sealed closed position when the internal pressure is removed: 

23. The system of claim 22 further comprising a hinged locking cap means to cover and seal said self- 
55 closing resilient valve means. 

24. The system of claim 22. wherein said resilient valve means further comprises discharge outlet 
means to provide a calibrated discharge of fluid from said squeeze bottle. 
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25. The systeA claim 24, wherein said discharge outlet n£s is calibrated to provide a single 



droplet discharge. 
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